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NOTICE: When governcmt o r  o the r  drawings, speci- 
f i c a t i o n s  o r  o the r  data a r e  used f o r  any purpose 
o t h e r  than i n  comec t ion  with a d e f i n i t e l y  related 
government procurement operetion, t h e  U. S. 
Governmect thereby incurs  no respons ib i l i ty ,  nor any 
ob l iga t ion  whatsoever; and the f a c t  that t h e  Govern- 
ment may have formulated, f'urnished, or in any way 
suppl ied t h e  s a i d  drawlcgs, specif icat ions,  o r  o t h e r  
data i s  not t o  be regarded by implicat ion or o the r -  
wise as i n  any manner l i cens ing  t h e  holder  o r  any 
o t h e r  person o r  corporation, o r  conveying eny r i @ t s  
o r  pelmission t o  manufacture, use o r  se l l  any 
paten ted  invent ion  tha t  m y  i n  any way be r e l a t e d  
the re to .  
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DISTRIBUTlON OF A E R O D W 4 I C  LOADS ON THE 

PROJECT MEfiCURY VEHICLE -- <.-- -- 
1 

i ‘ by 
. .  tunnel tests VCIC c o n d u c k a  d I i- 

itne NASA a t  t he i r  P m e s  Unitary P1.m l’ind Tunnel on c 75 scale i i 
i model of Project Mercury. These te=ts  r i - v i d e a  force &ta, 

z* or e i n  e r ~ r d  . 2 r f - c c  I,:esbure drt- ,  
,/ 

-L- - ~ - -..-..- - prese- - -  - 

cTwo configurations were tested.  One consisted of the ATLAS 
booster and the MIS capsule; the other consisted of the !‘.TIAS 

booster and the KIS cnjsule  :.ni escape tower with rocket. 
escape rocket, tower and capsule are shown i n  Figure 1 in u 
i n  posit ion on the l T W  booster. 

:*- c ,  

_ -  2. Zero angle of attack pressure dist r ibut ions f o r  k c h  numb s 
of M = 1.55, 2.00, 2.30, 3.02, and j.Ly c m  th5 C F . ~ = L , ~  v;l;hout 

tower r r e  shown i n  Figures 2 and 3. Comp2rabl.e pressure dis t r ibut ions 
fo r  the vehicle with tobw are shown i n  Figures 4 through 8. 
that  the tower-off p lo t s  are presented as single test points and 

the tower-on p lo t s  =e p r c s c ~ : ~ e d  as n band of ciath. Test dzta 
revealed that with the tower off, at CY = Oo, the circumferentlal 
variation of the pressure ccefficient,  r t  7 p r t i c u l r r  axial s ta t ion 

w;:s within experimental e r ro r  ( w i t h l n  

tower-on data showed a random circumferencir I vCa  I :  - i < i * l  )‘’ . I F  Tresswe 
coelficient within the bqnds shown i n  Figures 4 through d, criucridjr 

due t o  the high degree OX’ t,urimieiicc C T . U P C ~  by the  tower. if i>ih€i 

notable e f f e c t  on the ,Y = o0 ~ ~ S S I J L ?  2iotribLab-c* , cau:ed by the 

presence of the towe?, i s  the increece - I  > 91. sLation 366 along with 

a decrease of C a t  s t a t i cn  370. T h r t  is, with the tower off  2 peak 
pressure, quite normal for  supersonic flow, occurs on the fpce of the 

s t ep  at  s t a t i o n  370. 

:late 

CG = 2 ‘ 0 2 ) .  However, the 

*’ 

P >  

With the tower on, a peak pressure occurs 4 inches 



ahead of the s t e p  a t  s ta t ion 366 and the pressure coefficient on the 

face is  very nearly zero. 
subsonic turbulence i n  this region. 

evidently d w  to the feedback of pressure through this subsonic l apr .  
The zero angle of et.%& pessu-e  dist r ibut ions over the escape rocket 

( e s sen t i a l ly  a spi .ed  cylinder with a flange) are shown i n  Figure 9. 
'BE circumferential Lis t r i tut ions of jxessure coefficients for 

Shmowgraphs revealed a high degree of 
Shifting of the peak Cp is  

various ax ia l  s t a t ions  on the capsule are shown i n  Figures 10 through 27 
for the vehicle without the tover at M = 1.55 (approximatelymaximurp 

dynemic pressure) and a = 2O, 4.1°, 6.i0. 
the tower-on configuration for various axial s ta t ions on the escape rocket 

and the capsule are shown i n f i g u r e s  28 through 57. 

T h e  corresponding plots  fo r  

Integrating the cirL .u: 1 z c n t i a i  pressure distributions l ed  t o  the 

normal force distribut, ic?s scown i n  Figures 58 through 60. 
Comparison of Figures 58 and 59 ( the tower-off aid tower-on 

COnfigUratiOM, respectively) reveals that there i s  a higher degree of 

l i n e a r i t y  of normal force for the tower-on configuration thon there 
is fo r  the tauer-off configuration, par t icular ly  on the cone frustrum 

of the capsule ( s t a t ion  3% t o  450). 
the f a c t  that for the tower-on configuration the capsule i s  immersed 
i n  a turbulent wake which is r e l a t i v e l y  unaffected by angle of attack 

wkreas  vithout the LowLr the blunt nose ~ n d  s tep of the capsule m e  

d i r e c t l y  exposed t o  the airstream, no doubt resul t ing in separetion 

and v o r t i c i t y  e f f ec t s  downstrean. The normal force distribution over 
the escape rocket i s  showri i n  Figure 60 to be fairly line-. 

that the t o t a l  normal force (obtained by integrating under the curves) 

02 Figure 9 and the t o t a l  n~i i i ia l  farce of Figxes 59 and SC &-e 

zpproximtely cwLi ;it; l d - 3  revcsled i n  the normal force data of the force 

tests reported i n  Reference (2). 

This effect  I s  at t r ibuted t o  

NoLe 
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